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Cases 1-5, Models A/B/C from left to right 3
The fractal prefactor (k0) is assumed to be 1.2. The monomer size (a) is assumed to be 0.02 μm. The 4 monomer number (Ns) is calculated as the volume-equivalent radii of BC. The wavelength is 1.064 μm. 
29

Uncertainty analyze: 30
The physical parameters directly measured by the tandem system is the mass of rBC-containing particle 31 (Mp), the mass of rBC core (MrBC) and the mobility diameter of rBC-containing particle (Dmob). 32
Mp is selected by CPMA and its uncertainty is influenced by the voltage and rotate speed of CPMA 33 (Olfert and Collings, 2005) . In practice, the uncertainty can be determined through setting the resolution 34 (Rm) parameter of CPMA. CPMA can change the voltage and rotate speed automatically to meet the 35 uncertainty which was ~10% during our experiment. 36
The uncertainty of Dmob has been determined to be ~3% (Kinney et al., 1991) . The uncertainty of MrBC 37 has determined to be ~30% (Shiraiwa et al., 2008) . (1) 41
Applying the propagation of uncertainty gives: 42 ( ) 2 = ( ) 2 + 9( ) 2 43 Then the uncertainty of ρ was determined to be 13.5%. 44 45 For dynamic shape factor, from the equation 46
Applying the propagation of uncertainty gives: 48
the εCc/Cc is the same for all particle sizes and equals to 2.1% (Allen and Raabe, 1985) . The Dmev is 50 derived from equation 4-5 and the εDmev/Dmev is calculated to be ~4% . 51 Then, the uncertainty of MR was determined to be 31.6%. 64
